Drug-induced lipid peroxidation in mice--III. Glutathione content of liver, kidney and spleen after intravenous administration of free and liposomally entrapped glutathione.
The half-life of extracellular glutathione was found to be 1.9 min in fed mice with a hepatic glutathione content of 44 +/- 10 nmol glutathione per mg protein. It was 4.9 min in animals that had been fed for 48 hr a liquid sucrose diet resulting in a decreased hepatic glutathione of 25 +/- 7 nmol/mg. A single intravenous injection of 16.2 mumol liposomally entrapped glutathione led to an increase in hepatic glutathione to 45 nmol/mg in the sucrose-fed mice after 2 hr and had no effect in the fed group. The spleen glutathione content reached a maximum at 30 min after injection in both groups. The maximum uptake into liver was 21% of the applied dose, into the spleen 7% and into the kidneys 2.4%. Injection of glutathione in solution led to a similar increase of hepatic glutathione as observed with GSH-containing liposomes, while liposomes filled with the constituent amino acids had only a marginal effect. The spleen took up only liposomal GSH. In contrast, the kidney glutathione content increased within 10 min up to 150% upon injection of free glutathione. The findings are consistent with a rapid hydrolysis of extracellular free glutathione followed by an interorgan turnover utilizing the constituent amino acids for resynthesis in the liver. Pretreatment of the animals with the glutathione synthesis inhibitor buthionine sulfoximine essentially abolished the hepatic glutathione increase upon treatment with GSH-liposomes or with the free compound. The finding that only liposomally entrapped glutathione protects mice against liver necrosis induced by highly dosed paracetamol is discussed with respect to differential uptake and distribution of GSH-liposomes in the liver.